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(54) Abstract Title 

A safety device for raising a vehicle bonnet in the event of a collision 



(57) A safety arrangennent for a vehicle having a bonnet 3 comprises an inflatable element formed at least 
partly of plastically deformable material and is adapted to be located beneath the rear of the bonnet wherein 
the element is inflated in response to a signal from a sensor 18 so as to raise the rear of the bonnet in the event 
of a collision. The inflation gas generation mean 17 may be housed within a cyrtndrtcal housing 1 1 so that the 
gas passes through throttle opening 16 thus slowing the inflation of the inflatable element. The inflatable 
element may may be a corrugated sleeve which is capable of being deformed upon a body, such as a 
pedestrians head, striking the bonnet thus absorbing impact energy. There may also be a relief valve 21 
provided, thus preventing the body bouncing off the bonnet. A lever or cable 19 may be provided for 
disengaging either a rear mounted bonnet latch or hinge. 
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DESCRIPTION OF INVENTION 



"IMPROVEMENTS IN OR RELATING TO A SAFETY 
ARRANGEMENT*' 

THE PRESENT INVENTION relates to a safety arrangement, and more 
particularly relates to a safety arrangement for a motor vehicle. 

When a motor vehicle, such as a motor car, is involved in an accident in 
which the front part of the vehicle strikes a pedestrian, it is not uncommon for 
the head of the pedestrian to be brought forcible into contact with the hood or 
bonnet of the vehicle. This may cause the hood or bonnet to deform, but, in 
many cases, that deformation is arrested as the hood or bonnet engages part of 
the engine block, or other component within the engine compartment, 
immediately beneath the hood or bonnet. As a consequence, the movement of 
the head of the pedestrian is suddenly arrested, and the head of the pedestrian is 
thus subjected to a very severe deceleration, which is undesirable, as severe 
injuries may arise. 

It has been proposed previously to provide one or more inflatable 
elements located adjacent the rear edge of the hood or bonnet adapted to be 
inflated in an accident situation of the type described, so that the rear edge of 
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the hood or bonnet is lifted, thus spacing hood or bonnet from the engine block, 
or other components, within the engine compartment. This enables the head of 
a pedestrian, if it strikes a hood or bonnet in an accident of the type imder 
consideration, to be decelerated gradually, as the hood or bonnet deforms. 

The inflatable elements that have been previous proposed, have been 
conventional air-bags, which suffer from the disadvantage that they do not 
remain inflated for a period of time long enough to provide an adequate degree 
of protection for a pedestrian during a typical accident situation, and also may 
lead to "bounce" in that when the head of the pedestrian strikes the bonnet, the 
down-force provided to the hood or bonnet by the pedestrian, will re-compress 
the gas present within the inflated air-bag, which will then exert a resilient up- 
force on a hood or bonnet, causing a hood or bonnet to move upwardly which 
will serve to increase the forces applied to the head of the pedestrian. 

The present invention seeks to provide an improved safety arrangement. 

According to one aspect of this invention there is provided a safety 
arrangement for a motor vehicle having a hood or bonnet, the safety 
arrangement comprising an inflatable element formed at least partly of 
plastically deformable material dimensioned and adapted to be located imder 
the rear part of the hood or bonnet, between the rear part of the hood or bonnet 
and a fixed part of the vehicle, means being provided to supply inflating gas to 
the inflatable element so that, on inflation of the inflatable element, the rear 
part of the hood or bonnet will be lifted. 

According to another aspect of this invention there is provided a safety 
arrangement in a motor vehicle having a hood or bonnet, the safety arrangement 
comprising the inflatable element formed at least partially of a plastically 
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defoimable material, the inflatable element being moimted in position between 
the fixed part of the vehicle and the rear part of the bonnet, means being 
provided to supply gas to the inflatable element so that, on inflation thereof, the 
rear part of the bonnet will be lifted. 

Conveniently the rear part of the hood or bonnet is secured to the vehicle 
by means of one or more releasable catches, means being provided to actuate 
the or each releasable catch in response to the inflation of the inflatable 
element. 

Advantageously an element is provided extending from part of the 
inflatable element to the or each said catch to release the or each said catch on 
inflation of the inflatable element. 

Conveniently the inflatable element comprises a housing defining a base 
and a top, the base and the top being intercoimected by a side wall formed of 
plastically deformable material so that, on inflation of the inflatable element, 
the top will move away from the base with a deformation of the side wall. 

Preferably the side wall is in the form of a cylindrical sleeve, the 
cylindrical sleeve being provided with corrugations. 

Advantageously the means to supply inflating gas are adapted to supply 
gas through a throttle defining a gas flow path of a predetermined cross- 
sectional area. 

Conveniently the means to supply gas comprises a gas generator adapted 
to generate gas, the gas generator commimicating with a chamber within the 



4 

inflatable element, the chamber being provided with an aperture constituting 
said gas throttle. 

Preferably both the gas generator and the chamber are located within the 
interior of the inflatable element. 

Advantageously the inflatable element is provided with means for 
securing the inflatable element to the motor vehicle. 

In one embodiment the securing means comprise apertures formed in 
part of the inflatable element to receive fastening means. 

In an altemative embodiment the mounting means comprise screw- 
thread means provided on the inflatable element. 

In order that the invention may be more readily understood, and so that 
further features thereof may be appreciated, the invention will now be 
described, by way of example, with reference to the accompanying drawings in 
which: 

FIGURE 1 is a diagrammatic sectional view of a safety arrangement in 
accordance with the lavention, 

FIGURE 2 is a view corresponding to Figure 1 showing the safety 
arrangement of Figure 1 after an accident has been detected, 

FIGURE 3 is a view corresponding to Figure 2 showing the safety 
arratigement after the conclusion of an accident, and 
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FIGURE 4 is a view corresponding to Figure 1 showing another 
embodiment of the invention. 

Referring initially to Figure 1 of the accompanying drawings, a safety 
arrangement in accordance vnth the present invention comprises an inflatable 
housing 1 which is located between a fixed part 2 of the chassis of the vehicle, 
and the rear edge 3 of a hood or bonnet. 

The housing 1 comprises a base 4, the base 4 being provided with a 
plurality of apertures 5 adapted to receive appropriate fastening means such as 
rivets 6 or the like to secure the housing in position on the fixed part 2 of the 
chassis. The base 4 is formed integrally with, or secured, in a gas-tight manner, 
to a cylindrical outer wall or sleeve 8. The cylindrical outer wall or sleeve 8 is 
provided with a plurality of corrugations. The corrugations may be provided by 
pressure forming the cylindrical sleeve within an appropriate die, for example 
by using hydrostatic pressure, or, alternatively, by utilising co-operating wheels 
or rollers which engage the interior and exterior surfaces of the sleeve 8 as the 
sleeve is rotated. 

The sleeve 8 is made of a plastically deformable material such as, for 
example, metal, in the form of steel. Other plastically deformable materials 
may be used. 

The upper end of the sleeve 8 is provided with a closure plate 9, which 
is secured to the upper end of the sleeve 8 in a gas-tight maimer. 

Contained within the housing 1 is an inner housing 10. The inner 
housing 10 comprises a cylindrical wall 11, the lower end of which is secured 
in a gas-tight maimer 12 to the base 4 of the housing 1, at a position between 
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the lower end of the sleeve 8 and the fixing apertures 5. A transverse wall 13 is 
provided which extends across the interior of the cylindrical wall IL The 
upper part of the cylindrical wall 11 is provided with a closure 14 so that a 
chamber 15 is defined between the wall 13 and the closure 14, that chamber 
being bounded by the upper part of the cylindrical wall 11, The closure 14 is 
provided with a small aperture 16 therein, and the wall 13 supports a gas 
generator 17 which is adapted, on actuation, to inject gas into the chamber 15. 
The aperture 16 defines a gas flow path of a predetermined cross-sectional area. 

A sensor 18 is provided which may, for example, be moxmted on the 
fi-ont bumper of the motor vehicle, adapted to sense an impact between the 
vehicle and the pedestrian. The sensor is connected to the gas generator 17 so 
that when an impact with a pedestrian is sensed, the gas generator 17 is 
activated. 

A wire cable or lever 19 may be provided, one end of which is 
connected to an appropriate point on the housing 1, the other end of the wire or 
cable being connected to a releasable catch, which may be associated with a 
hinge, which, when released, effectively releases the rear edge of the hood or 
bonnet 3 to enable the rear edge or bonnet 3 to move upwardly. 

In the embodiment illustrated, the sleeve 6 is provided with a line 20 of 
mechanical weakness which defines a flap 21. 

In the event that the sensor 18 senses an impact with a pedestrian, the 
gas generator 17 is actuated, and gas is injected into the chamber 15. The gas 
leaves the chamber 15 through the relatively small aperture 16 which acts as a 
gas throttle, and the gas enters the interior of the housing 1, thus causing the 
cylindrical sleeve 8 to expand. The housing 1 thus acts as an inflatable 



7 

element. The sleeve expands axially as the corrugations in the sleeve 8 open 
out, so that the upper closure plate 9 moves away from the base plate 4. As the 
gas from the gas generator passes through the aperture 16, the housing 1 
expands in a manner which is more gradual than if the chamber 15 and 
aperture 16 were not provided. 

As the housing 1 expands, so the rear edge of the hood or bonnet 3 is 
lifted, to a position as shown in Figure 2, and if the head of the pedestrian 
should strike the middle of the hood or bonnet, the middle bonnet will deform, 
gradually decelerating the head of the pedestrian, without that deceleration 
being arrested by engagement of the imder-surface of the hood or bonnet, witii 
the engine block or other component within the engine compartment. 

As the gas pressure in the fully expanded housing 1 exceeds a threshold, 
the flap 21» as defined by the line of mechanical weakness opens, and gas 
within the chamber 1 can escape. 

As the head of the pedestrian strikes the hood or bonnet, a downward 
force will be applied to the hood or bonnet which will cause the extended 
sleeve 8 to be at least partially re-compressed or collapsed with a consequence 
of absorption of energy of the plastically deformable material forming the 
sleeve 8 is again deformed. As the flap 2 1 is open, the re-compressing of the 
sleeve 8 will not re-compress the gas, and thus will not lead to "boimce". This 
is the position shown in Figure 3. 

In use of the described embodiment of the invention, because the 
housing 1 only extends relatively slowly, there is only a minimum risk that the 
hood or bonnet will be accelerated in such a way that the actual movement of 
the hood or bonnet will cause injury to the pedestrian, should the pedestrian be 
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in such a position that rapid movement of the hood or bonnet would cause such 
injury. Also, the relatively slow movement of the housing will minimise the 
risk that the hood or bonnet will itself be deformed in the region of the 
chamber. Whilst, in an accident situation, the hood or bonnet may well be 
sufficiently damaged by the impact with the pedestrian that replacement of the 
hood or bonnet is appropriate, if the described safety device should be triggered 
inadvertently, for example by actuation of the sensor 18 as a consequent of an 
impact during parking of the vehicle, it would be inconvenient if the hood or 
bonnet had to be replaced due to deformation thereof. It is envisaged that if the 
preferred embodiment of the invention were triggered in such a situation, it 
would only be necessary to replace the described housing. 

A further advantage of the preferred embodiment of the invention is that 
the housing is made of metal, and thus does not deteriorate, even if subjected to 
a potentially oily and dirty enviroimient. Because the housing is totally sealed 
from the exterior, the interior of the housing is sealed from the dirt and hostile 
environment. 

Referring now to Figure 4, a modified embodiment of the invention is 
illustrated. 

In this embodiment of the invention the housing 1 contains an inner 
housing 10 which defines a chamber 15 provided with the small aperture 16 to 
act as a gas throttle. However, in this embodiment of the invention, the base 4 
of the housing 1 is mounted on a support plate 22. The support plate 22 
supports the main part of the gas generator 17, and the gas emitting part 23 of 
the gas generator extends into the chamber 15 through an aperture 24 formed in 
the base 4 of the housing L The combination of the gas generator 17 and the 
base plate 22 constitutes a gas-tight seal. The base plate 22 is provided, at its 
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periphery, with screw-tiireading 25 so that the base plate may be screwed into a 
screw-threaded aperture 26 formed in the fixed part 2 of the chassis of the 
vehicle. 

The embodiment shown in Figure 4 may operate in precisely the same 
way as that described above with reference to Figures 1 to 3, but, at the 
conclusion of an accident, the housing 1 may be removed from the vehicle 
simply by unscrewing it from the illustrated position. 

In the present Specification "comprise" means "includes or consists of 
and "comprising" means "including or consisting of. 

The features disclosed in the foregoing description, or the following 
Claims, or the accompanying drawings, expressed in their specific forms or in 
terms of a means for performing the disclosed function, or a method or process 
for attaining the disclosed result, as appropriate, may, separately, or in any 
combination of such features, be utilised for realising the invention in diverse 
fomis thereof. 



CLAIMS: 
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1. A safety arrangement for a motor vehicle having a hood or bonnet, the 
safety arrangement comprising an inflatable element formed at least partly of 
plastically deformable material dimensioned and adapted to be located under 
the rear part of the hood or bonnet, between the rear part of the hood or bonnet 
and a fixed part of the vehicle, means being provided to supply inflating gas to 
the inflatable element so that, on inflation of the inflatable element, the rear 
part of the hood or bonnet will be lifted. 

2. A safety arrangement in a motor vehicle having a hood or bonnet, the 
safety arrangement comprising the inflatable element formed at least partially 
of a plastically deformable material, the inflatable element being mounted in 
position between the fixed part of the vehicle and the rear part of the bonnet, 
means being provided to supply gas to the inflatable element so that, on 
inflation thereof, the rear part of the bonnet will be lifted. 

3. An arrangement according to Claim 2 wherein the rear part of the hood 
or boimet is secured to the vehicle by means of one or more releasable catches, 
means being provided to actuate the or each releasable catch in response to the 
inflation of the inflatable element. 

4. An arrangement according to Claim 3 wherein an element is provided 
extending from part of the inflatable element to the or each said catch to release 
the or each said catch on inflation of the inflatable element. 
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5. A safety arrangement according to any one of the preceding Claims 
wherein the inflatable element comprises a housing defining a base and a top, 
the base and the top being interconnected by a side wall formed of plastically 
deformable material so tliat, on inflation of the inflatable element, the top will 
move away from the base with a deformation of the side wall. 

6. An arrangement according to Claim 5 wherein the side wall is in the 
form of a cylindrical sleeve, the cylindrical sleeve being provided with 
corrugations. 

7. A safety device according to any one of the preceding Claims wherein 
the means to supply inflating gas are adapted to supply gas through a throttle 
defining a gas flow path of a predetennined cross-sectional area. 

8. A safety arrangement according to Claim 7 wherein the means to supply 
gas comprises a gas generator adapted to generate gas, the gas generator 
communicating with a chamber within the inflatable element, the chamber 
being provided with an aperture constituting said gas throttle. 

9. An arrangement according to Claim 8 wherein both the gas generator 
and the chamber are located within the interior of the inflatable element. 

10. An arrangement according to any one of the preceding Claims wherein 
the inflatable element is provided with means for securing the inflatable 
element to the motor vehicle. 

11. An arrangement according to Claim 10 whereia the securing means 
comprise apertures formed in part of the inflatable element to receive fastening 
means. 
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12. An arrangement according to Claim 10 wherein the mounting means 
comprise screw-thread means provided on the inflatable element. 

13. A safety arrangement substantially as herein described with reference to 
and as shown in Figures 1 to 3 of the accompanying drawings. 

14. A safety arrangement substantially as herein described with reference to 
and as shown in Figure 4 of the accompanying drawings. 

15. Any novel feature or combination of features disclosed herein. 
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